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(54) BIOSENSOR AND METHOD FOR ITS PREPARATION 



(57) A biosensor according to the present invention 
includes a reagent immobilization part (5) where an an- 
tibody for a measurement target in an inspection target 
solution is immobilized, and a marked reagent holding 
part (4) where an antibody which is marked at a part of 
a development layer in a dry state to be eluted by de- 
velopment of the inspection target solution is held, at 
parts of the development layer for developing the in- 
spection target solution, and measures a bonding 
amount of the marked reagent bonded in the reagent 
immobilization part (5), thereby qualitatively and quan- 
titatively measuring a measurement component in the 
inspection target solution. In such bionsensor, side fac- 
es of the development layer which are parallel to the di- 
rection of the inspection target solution permeating are 
partially or entirely melted and cured to be sealed. 

According to the so-constituted biosensor, the per- 
meation of the inspection target solution in the develop- 
ment layer is arranged, and a low-cost and high-accu- 
racy biosensor and a manufacturing method thereof can 
be realized by a simplified biosensor manufacturing 
method. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates to a biosensor 5 
and, more particularly, to a biosensor utilizing a chroma- 
tography and a manufacturing method thereof. 

BACKGROUND ART 

[0002] A conventional biosensor is provided with a de- 
velopment layer for developing an inspection target so- 
lution, which includes a reagent immobilization part 
where a reagent is immobilized and a reagent holding 
part where a marked reagent is held in a dry state to be 
eluted by development of the inspection target solution 
in parts thereof, and measures a bonding amount of the 
marked reagent in the reagent immobilization part, 
thereby qualitatively or quantitatively measuring compo- 
nents to be measured in the inspection target solution. 
An example of such biosensor is an immuno-chromato- 
graphic sensor. 

[0003] The immuno-chromatographic sensor is gen- 
erally constituted by an application layer where an in- 
spection target solution is applied, plural development 
layers, and a water absorbing layer provided at the end 
of the immuno-chromatographic sensor, and an anti- 
body immobilization part where an antibody for a meas- 
urement target in the inspection target solution is immo- 
bilized is held in a part of the development layer. Further, 30 
an antibody which is marked on the application layer 
side with respect to the antibody immobilization part and 
for an epitope different from that for the antibody immo- 
bilized in the antibody immobilization part is held in a 
marked reagent holding part, in a dry state from which 35 
the antibody can be eluted by the inspection target so- 
lution. A reaction mode of such chromatographic sensor 
is referred to as a sandwich reaction, in which a sand- 
wich complex of the immobilized antibody, the measure- 
ment target in the inspection target solution, and the *o 
marked antibody is formed. When the inspection target 
solution is a dimeric or more antigen, for example, that 
has the identical structure in the identical molecule, the 
antibody for an epitope different from that for the immo- 
bilized antibody need not be held but an antibody for the 45 
same epitope as that for the immobilized antibody may 
be held in the marked reagent holding part. 
[0004] Next, a measuring method of this immuno- 
chromatographic sensor will be described. 
[0005] First, a required amount of inspection target so 
solution is applied to the application layer and the in- 
spection target solution permeates the development 
layer, so as to start the measurement. Then, a meas- 
urement result is obtained by the marked antibody bond- 
ed to the immobilized antibody in the antibody immobi- ss 
lization part. A typical marker of this marked antibody is 
gold colloid particles or the like, and the antibody is 
marked with the gold colloid particles or the like, so that 



bonding of the measurement target and the antibody in 
the antibody immobilization part can be seen by the gold 
colloid particles, thereby a visual measurement result 
can be obtained. 

[0006] While a sandwich reaction of an antigen anti- 
body reaction is adopted as a measurement principle, 
other competitive reactions can be also adopted as 
measurement principles. Also in these cases, a bonding 
state of the marked antibody in the antibody immobili- 
zation part (or an antigen immobilization part when the 
measurement target is an antibody) is confirmed, so as 
to obtain the measurement result. 
[0007] Further, while a description is given of a case 
where a visual qualitative judgement is required as a 
method for obtaining a measurement result, in a case 
where a semi-quantitative or more accurate judgement 
is required as a method for obtaining a measurement 
result, such methods are also available as a method for 
reading a reflective absorbance employing a densito- 
pattern analyzer as a typical reflective spectrophotom- 
eter, a method for performing reading with a transparent 
mode employing an optical reading device, which is dis- 
closed in Japanese Published Patent Application No. 
Hei. 10-274624, and a method for taking-in a measure- 
ment result as an image by a camera or the like to be 
processed arithmetically, which is disclosed in Japa- 
nese Published Patent Application No. Hei. 10-274653. 
[0008] This immuno-chromatographic sensor is wide- 
ly utilized as one which meets the demand of a quick, 
simple, accurate, low-cost, and easily available meas- 
uring device, which comes from a concept of POC (Point 
of Care) in the medical and diagnostic scene in recent 
years, for a diagnosis in restricted measurement items 
not only in the medical scene but also in household. 
[0009] However, in a measurement employing the im- 
muno-chromatographic sensor, an artificial manipula- 
tion is difficult in the process of the inspection target so- 
lution permeating, which results in dependence on the 
permeability of the development layer. This achieves 
simplification in the operationlity, which is an advantage 
of the immuno-chromatographic sensor, but results in 
defects in accuracy at the same time. That is, in the im- 
muno-chromatographic sensor in which parallel side 
faces of the development layer are opened, a permea- 
tion rate of the inspection target solution is not uniform, 
and thus development of the measurement target as 
well as development of the marked reagent are not uni- 
form under this condition, whereby it is difficult to obtain 
high accuracy in a quantitative measurement. Further, 
the so-constituted immuno-chromatographic sensor 
can only have semi-quantitative performance with low 
qualitative or quantitative accuracy, and is restricted to 
usage for low-accuracy measurement items to perform 
a measurement. Further, when the parallel side faces of 
the development layer are opened, a state of the inspec- 
tion target solution is affected, and in a case where blood 
components or the like, for example, are. taken as the 
inspection target solution, a high-accuracy measure- 
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merit becomes more difficult, resulting in restriction of a 
kind of the inspection target solution. 
[0010] To solve these problems, Japanese Published 
Patent Application No. 2001 -6631 0 discloses a chroma- 
tography quantitative measuring device in which the 
surface and parallel side faces of the development layer 
of the chromatography device are adherently covered 
with a liquid-impermeable sheet, so that a permeation 
state of the inspection target solution is arranged, there- 
by achieving a higher-accuracy measurement. 
[0011] However, the chromatography device dis- 
closed in Japanese Published Patent Application No. 
2001-66310 requires a complicated operation because 
of an assembly method thereof, and an operation for 
sealing the parallel side faces at a part where the in- 
spection target solution is applied becomes complicated 
in a case for example where a sufficiently thin mem- 
brane or the like is used for the development layer. 
[001 2] As a m ethod for mass-produci ng the develop- 
ment layer of the immuno-chromatographic sensor, it is 
general that a reagent component is formed collectively 
on the development layer and the development layer is 
cut to be separated finally. When the immuno-chroma- 
tographic sensor as the chromatography device dis- 
closed in Japanese Published Patent Application No. 
2001 -66310 is manufactured by this method, the paral- 
lel side faces cannot be sealed, and thus the cut immu- 
no-chromatographic sensor has to be manufactured in- 
dividually so as to seal its parallel side faces. Further, 
there are required a complicated operation to individu- 
ally seal the parallel side faces with the liquid-imperme- 
able sheet such as tape as well as materials to achieve 
that constitution, resulting in a high cost. 
[0013] Further, in the above^described method of 
forming the development layer collectively, a reagent 
component is formed in a manner of crossing the direc- 
tion in which the inspection target solution is developed 
in the development layer. In the immuno-chromato-. 
graphic sensor which is formed by the above-described 
method and has its parallel side faces opened, when 
ununiform permeation of the inspection target solution 
in the development layer occurs, the flow rate at parts 
of the parallel side faces of the development layer is like- 
ly to change, and as a result, the amount of the marked 
reagent and measurement target in the inspection target 
solution passing through the reagent immobilization part 
are changed, so that the amount of the marked reagent 
component which performs bonding in the reagent im- 
mobilization part becomes ununiform over at the center 
part of the reagent immobilization part and at parts of 
the parallel side faces, resulting in reduced measure- 
ment accuracy. These problems are caused by employ- 
ing a cutting tool such as a cutter, scissors, a mold press, 
a guillotine cutter, a rotary cutter, a score cutter and the 
like, as a cutting technique in a manufacturing method 
including a process of cutting the development layer, 
such as the manufacturing method of forming the devel- 
opment layer collectively. That is, the cutting tool should 



contact the development layer to cut the same, and a 
material which is changed in shape due to contact pres- 
sure, such as a nonwoven fabric, a glass fiber, a cellu- 
lose fiber, a membrane or the like, is mostly used for the 

5 development layer in general, so that the change in 
shape becomes ununiform at cutting, resulting in unu- 
niform permeation in the measurement. 
[0014] The present invention is made to solve the 
above-mentioned problems and has for its object to pro- 

10 vide a high-accuracy biosensor which can arrange the 
permeation of the inspection target solution in the de- 
velopment layer and is easily manufactured at low cost, 
and a manufacturing method thereof. 

15 DISCLOSURE OF THE INVENTION 

[0015] According to Claim 1 of the present invention, 
there is provided a biosensor which is provided with a 
development layer for developing an inspection target 

20 solution, includes a region of an immobilized reagent 
which is immobilized in a part of the development layer 
and a region of a marked reagent which is held in a part 
of the development layer in a marked dry state to be 
eluted by development of the inspection target solution, 

25 and measures a bonding amount of the marked reagent 
in the immobilized reagent region, thereby qualitatively 
or quantitatively measuring a measurement component 
in the inspection target solution, and in this biosensor, 
side faces of the development layer which are parallel 

30 to the direction of the inspection target solution perme- 
ating are partially or entirely melted and cured to be 
sealed. 

[0016] Therefore, the permeation of the inspection 
target solution is arranged so as to enable a more ac- 

35 curate quantitative measurement, and no new material 
is required for sealing the parallel side faces and a man- 
ufacturing process can be simplified, so that the cost can 
be reduced owing to reduction in material and manufac- 
turing process, thereby providing a higher-accuracy and 

40 low-cost biosensor. 

[001 7] According to Claim 2 of the present invention, 
there is provided a biosensor which is provided with a 
development layer for developing an inspection target 
solution, includes a region of an immobilized reagent 

4 5 which is immobilized in a part of the development layer 
that includes its side faces parallel to the direction of the 
inspection target solution permeating and a region of a 
marked reagent which is held in a part of the develop- 
ment layer that includes its side faces parallel to the di- 

50 rection of. the inspection target solution permeating, in 
a marked dry state to be eluted by development of the 
inspection target solution, and measures a bonding 
amount of the marked reagent in the immobilized rea- 
gent region, thereby qualitatively or quantitatively meas- 

55 uring a measurement component in the inspection tar- 
get solution, and in this biosensor, a reagent component 
on the side faces of the development layer parallel to 
the inspection target solution permeating, in the marked 
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reagent region and the immobilized reagent region is 
denatured to be deactivated. 

[0018] Therefore, it is possible to provide a biosensor 
which can prevent deterioration in measurement accu- 
racy in the immobilized reagent region, which is due to 
ununiform permeation of the inspection target solution 
on the side faces of the development layer. 
[0019] According to Claim 3 of the present invention, 
in the biosensor as defined in Claim 2, the side faces of 
the development layer parallel to the direction of the in- 
spection target solution permeating are partially or en- 
tirely melted and cured to be sealed. 
[0020] Therefore, it is possible to provide a h igher-ac- 
curacy biosensor which can prevent the deterioration in 
measurement accuracy in the immobilized reagent re- 
gion, which is due to ununiform permeation of the in- 
spection target solution on the side faces of the devel- 
opment layer, and arrange the permeation of the inspec- 
tion target solution to enable a more accurate quantita- 
tive measurement. Further, it is possible to provide a bi- 
osensor which requires no new material for sealing the 
parallel side faces and enables simplification of a man- 
ufacturing process thereof, thereby reducing the cost 
owing to reduction in material and manufacturing proc- 
ess. 

[0021] According to Claim 4 of the present invention, 
in the biosensor as defined in any of Claims 1 to 3, the 
surface or surface and rear face of the development lay- 
er except for a part for applying the inspection target 
solution is covered with a liquid-impermeable sheet, and 
the side faces of the development layer and liquid-im- 
permeable sheet parallel to the direction of the inspec- 
tion target solution permeating are partially or entirely 
melted and cured to be sealed. 
[0022] Therefore, the surface, rear face and parallel 
side faces of the development layer are sealed to pre- 
vent erroneous application of the inspection target so- 
lution, thereby providing a highly accurate biosensor 
which enables a highly accurate measurement. 
[0023] According to Claim 5 of the present invention, 
in the biosensor as defined in any of Claims 1 to 3, the 
surface or surface and rear face of the development lay- 
er except for parts at the beginning and end in the di- 
rection of the inspection target solution being applied is 
covered with a liquid-impermeable sheet, and the side 
faces of the development layer and liquid-impermeable 
sheet parallel to the direction of the inspection target so- 
lution permeating are partially or entirely melted and 
cured to be sealed. 

[0024] Therefore, the s u rf ace an d rear face of the de- 
velopment layer are covered with the liquid-impermea- 
ble sheet material and the parallel side faces are melted 
and cured to be sealed, so that liquid is intercepted, 
thereby preventing erroneous application of the inspec- 
tion target solution, resulting in a highly accurate meas- 
urement. Further, the end of the development layer in 
the direction of the development of the inspection target 
solution is opened, whereby moisture is evaporated 



and, in relation to a water head difference between the 
inspection target solution in the end and the inspection 
target solution remaining in the application part, the in- 
spection target solution continues to permeate in the di- 

5 rection of the downstream until the inspection target so- 
lution is dried, thereby requiring no absorbing member 
for absorbing extra inspection target solution, resulting 
in a simpler, low-cost and highly-accurate biosensor. 
[0025] According to Claim 6 of the present invention, 

*o in the biosensor as defined in any of Claims 1 to 3, the 
development layer is composed of a nitrocellulose. 
[0026] Therefore, a biosensor which can be created 
easily can be provided. 

[0027] According to Claim 7 of the present invention, 
15 in the biosensor as defined in any of Claims 1 to 3, the 
parallel side faces of the development layer are melted 
by a laser and cured so as to be sealed. 
[0028] Therefore, it is possible to provide a higher-ac- 
curacy biosensor in which a required part of the parallel 
20 side faces of the development layer can be melted and 
cured more, speedily and uniformly and the melted and 
cured part is given uniformity. 
[0029] According to Claim 8 of the present invention, 
in the biosensor as defined in any of Claims 1 to 3, the 
25 whole sensor including the immobilized reagent and the 
. marked reagent is in a dry state. 
[0030] Therefore, it is possible to provide a biosensor 
which is excellent in storage stability and is freely car- 
ried. 

30 [0031 ] According to Claim 9 of the present invention, 
in the biosensor as defined in any of Claims 1 to 3, the 
biosensor is an immuno-chromatography specimen in 
which a complex of the immobilized reagent and the 
marked reagent is formed on a permeable porous ma- 
ss terial, thereby performing a measurement. 

[0032] Therefore, it is possible to provide a high-ac- 
curacy and precision immuno-chromatography as an 
immuno-chromatography which is prevailing as a sim- 
plified method in the market. 
40 [0033] According to Claim 1 0 of the present invention, 
in the biosensor as defined in any of Claims 1. to 3, the 
biosensor is a one-step immuno-chromatography spec- 
imen in which a measurement is performed on a perme- 
able porous material by an applying operation of the in- 
45 spection target solution. 

[0034] Therefore, it is possible to provide a high-ac- 
curacy and precision one-step immuno-chromatogra- 
phy as a one-step immuno-chromatography which is 
prevailing as a simplified immunoassay method in the 
50 market. 

[0035] According to the Claim 1 1 of present invention, 
in the biosensor as defined in any of Claims 1 to 3, the 
immobilized reagent and the marked reagent are 
formed on the same plane and member. 
55 [0036] Therefore, it is possible to provide a highly ac- 
curate biosensor which is constituted by fewer materials 
to lower the cost as well as simplify the constitution and 
reduces variation in measurement values owing to the 
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simple constitution so as to improve measurement ac- 
curacy. 

[0037] According to Claim 1 2 of the present invention , 
there is provided method for manufacturing a biosensor 
which is provided with a development layer for develop- 
ing an inspection target solution, includes a region of an 
immobilized reagent which is immobilized in a part of 
the development layer and a region of a marked reagent 
which is held in a part of the development layer in a 
marked dry state to be eiuted by development of the in- 
spection target solution, and measures a bonding 
amount of the marked reagent in the immobilized rea- 
gent region, thereby qualitatively or quantitatively meas- 
uring a measurement component in the inspection tar- 
get solution, and this biosensor manufacturing method 
includes a melting process for melting and curing side 
faces of the development layer which are parallel to the 
direction of the inspection target solution permeating to 
seal the same partially or entirely. 
[0038] Therefore, the parallel side faces of the devel- 
opment layer itself are melted and cured to be sealed, 
so that no new material is required to seal the side faces, . 
thereby creating a lower-cost biosensor. 
[0039] According to Claim 1 3 of the present invention, 
in the biosensor manufacturing as defined in 12, the 
melting process is implemented by irradiating a laser to 
the side faces of the development layer partially or en- 
tirely. 

[0040] Therefore, the melting and curing can be per- 
formed in no physical contact with the side faces of the 
development layer, thereby creating a high-accuracy bi- 
osensor in which the shape of the developmentlayer is 
not changed due to contact pressure. 
[0041] According to Claim 14 of the present invention, 
there is provided a method for manufacturing a biosen- 
sor which is provided with a development layer for de- 
veloping an inspection target solution, includes a region 
of an immobilized reagent which is immobilized in a part 
of the development layer and a region of a marked rea- 
gent which is held in a part of the development layer in 
a marked dry state to be eiuted by development of the 
inspection target solution, and measures a bonding 
amount of the marked reagent in the immobilized rea- 
gent region, thereby qualitatively or quantitatively meas- 
uring a measurement component in the inspection tar- 
get solution, and this biosensor manufacturing method 
includes a cutting and melting process for cutting the 
sheet-shaped development layer in parallel to the direc- 
tion of the inspection target solution permeating, and si- 
multaneously melting and curing cut surfaces of the de- 
velopment layer to seal. 

[0042] Therefore, the sheet-shaped development lay- 
er is cut while its side faces are melted and cured at the 
same time, thereby creating a higher-accuracy, simpli- 
fied and low-cost biosensor which requires no new seal* 
ing operation. 

[0043] According to Claim 1 5 of the present invention, 
in the biosensor manufacturing method as defined in 



Claim 1 4, the cutting and melting process is implement- 
ed by trimming the sheet-shaped development layer by 
a laser. 

[0044] Therefore, the parallel side faces of the devel- 
5 opment layer are melted and cured to be sealed in the 
process of trimming the sheet-shaped development lay- 
er by a laser, thereby creating a higher-accuracy, sim- 
plified and low-cost biosensor which requires no new 
sealing operation. Further, the melting and curing can 
10 be performed in no physical contact with the side faces 
of the development layer, thereby creating a high-accu- 
racy biosensor in which the shape of the development 
layer is not changed due to contact pressure. 
[0045] According to Claim 1 6 of the present invention , 
15 there is provided a method for manufacturing a biosen- 
sor which is provided with a development layer for de- 
veloping an inspection target solution, includes a region 
of an immobilized reagent which is immobilized in a part 
of the development layerthat includes its side faces par- 
allel to the direction of the inspection target solution per- 
meating and a region of a marked reagent which is held 
in a part of the development layer that includes its side 
faces parallel to the direction of the inspection target so- 
lution permeating, in a marked dry state to be eiuted by 
development of the inspection target solution, and 
measures a bonding amount of the marked reagent in 
the immobilized reagent region, thereby qualitatively or 
quantitatively measuring a measurement component in 
the inspection target solution, and this biosensor man- 
ufacturing method includes a denaturing and deactivat- 
ing process for denaturing and deactivating a reagent 
component on the side faces parallel to the inspection 
target solution permeating, in the marked reagent region 
and the immobilized reagent region. 
[0046] Therefore, the reagent component in the vicin- 
ity of the parallel side faces of the development layer 
can be denatured to be deactivated, thereby creating a 
biosensor which prevents deterioration in measurement 
accuracy due to ununiform permeation of the inspection 
target solution on the side faces of the development lay- 
er. 

[0047] According to Claim 1 7 of the present invention, 
in the biosensor manufacturing method as defined in 
Claim 1 6, the denaturing and deactivating process is im- 
plemented by irradiating a laser to the side faces. 
[0048] Therefore, the reagent component can be de- 
natured to be deactivated in no contact with the parallel 
side faces of the development layer, resulting in a high- 
er-accuracy biosensor. 

[0049] According to Claim 1 8 of the present invention, 
there is provided a method for manufacturing a biosen- 
sor which is provided with a development layer for de- 
veloping an inspection target solution, includes a region 
of an immobilized reagent which is immobilized in a part 
of the development layer that includes its side faces par- 
allel to the direction of the inspection target solution per- 
meating and a region of a marked reagent which is held 
in a part of the development layer that includes its side 
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faces parallel to the inspection target solution permeat- 
ing, in a marked dry state to be eluted by development 
of the inspection target solution, and measures a bond- 
ing amount of the marked reagent in the immobilized 
reagent region, thereby qualitatively or quantitatively 5 
measuring a measurement component in the inspection 
target solution, and this biosensor manufacturing meth- 
od includes a melting and deactivating process for melt- 
ing and curing side faces of the development layer which 
are parallel to the direction of the inspection target so- io 
lution permeating to seal the same partially or entirely, 
as well as denaturing and deactivating a reagent com- 
ponent on the side faces parallel to the inspection target 
solution permeating, in the marked reagent region and 
the immobilized reagent region. is 
[0050] Therefore, it is possible to melt and cure the 
development layer to seal as well as denature and de- 
activate the reagent component on the parallel side fac- 
es in the same process, thereby creating a simpler and 
high-accuracy biosensor which requires only one oper- 20 
ation. 

[0051] According to Claim 1 9 of the present invention, 
in the biosensor manufacturing method for as defined 
in Claim 1 8, the melting and deactivating process is im- 
plemented by irradiating a laser to the side faces. 25 
[0052] Therefore, the melting and curing can be per- 
formed in no physical contact with the side faces of the 
development layer, thereby creating a high -accuracy bi- 
osensor in which the shape of the development layer is 
not changed due to contact pressure. so 
[0053] According to Claim 20 of the present invention, 
there is provided a method for manufacturing a biosen- 
sor which is provided with a development layer for de- 
veloping an inspection target solution, includes a region 
of an immobilized reagent which is immobilized in a part 35 
of the development layer that includes its side faces par- 
allel to the direction of the inspection target solution per- 
meating and a region of a marked reagent which is held 
in a part of the development layer that includes its side 
faces parallel to the inspection target solution permeat- <o 
ing, in a marked dry state to be eluted by development 
of the inspection target solution, and measures a bond- 
ing amount of the marked reagent in the immobilized 
reagent region, thereby qualitatively or quantitatively 
measuring a measurement component in the inspection 45 
target solution, and this biosensor manufacturing meth- 
od includes a cutting, melting and deactivating process 
for cutting the sheet-shaped development layer in par- 
allel to the direction of the inspection target solution per- 
meating, simultaneously melting and curing cut surfac- so 
es of the development layer to seal, and denaturing and 
deactivating a reagent component on the side faces in 
the marked reagent region and the immobilized reagent 
region. 

[0054] Therefore, it is possible that the development ss 
layer is cut as well as melted and cured simultaneously 
to be sealed at the same time, and further the reagent 
component on the parallel side faces is denatured to be 



deactivated in the same process, thereby, creating a 
simpler, low-cost and high-accuracy biosensor which 
can be cut, melted and denatured to be deactivated in 
a single operation. 

[0055] According to Claim 21 of the present invention, 
in the biosensor manufacturing method as defined in 
Claim 20, the cutting, melting and deactivating process 
is implemented by trimming the sheet-shaped develop- 
ment layer by a laser. 

[0056] Therefore, it is possible that the development 
layer is cut as well as melted and cured simultaneously 
to be sealed at the same time, and further the reagent 
component on the parallel side faces is denatured to be 
deactivated in the same process, thereby creating a 
higher-accuracy, simple and low-cost biosensor which 
can be cut, melted and denatured to be deactivated in 
a single operation. Further, the melting and curing can 
be performed in no physical contact with the side faces 
of the development layer, thereby creating a high-accu- 
racy biosensor in which the shape of the development 
layer is not changed due to contact pressure. 

BRIEF DESCRIPTION OF DRAWINGS 

[0057] Figures 1 are perspective views illustrating 
constitutions of a biosensor according to a first embod- 
iment of the present invention. 
[0058] Figures 2 are perspective views illustrating 
constitutions of a biosensor according to a second em- 
bodiment of the present invention. 
[0059] Figures 3 are perspective views illustrating 
constitutions of a biosensor according to third embodi- 
ment of the present invention. 

[0060] Figures 4 are diagrams illustrating constitu- 
tions of a cross section of a biosensor before and after 
cutting, in which a reagent holding part is not in contact 
with parallel side faces of a development layer accord- 
ing to a fourth embodiment of the present invention. 
[0061] Figures 5 are diagrams illustrating constitu- 
tions of a cross section of a biosensor before and after 
cutting, in which the reagent holding part is in contact 
with the parallel side faces' of the development layer ac- 
cording to the fourth embodiment of the invention. 
[0062] Figure 6 illustrates a micrograph of a cross 
section of a biosensor which is cut in a conventional cut- 
ting process. 

[0063] Figure 7 illustrates a micrograph of a cross 
section of a biosensor which is cut in a cutting process 
according to the fourth embodiment of the invention. 
[0064] Figures 8 are perspective views illustrating 
constitutions of a biosensor according to a fifth embod- 
iment of the present invention. 
[0065] Figures 9 are pattern diagrams illustrating 
measurement states of the biosensor according to the 
fifth embodiment of the invention. 
[0066] Figures 1 0 are graphs illustrating relationships 
between hCG concentration and a measurement result 
in two kinds of immuno-chromatographic specimens ac- 
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cording to an example of the present invention. 

BEST MODE TO EXECUTE THE INVENTION 

[0067] Hereinafter, embodiments of the present in- 
vention will be described. 

(Embodiment 1) 

[0068] A biosensor and a manufacturing method 
thereof according to a first embodiment of the present 
invention make an inspection target solution permeate 
on a development layer at a uniform rate. 
[0069] First, the constitution of the biosensor accord- 
ing to the first embodiment will be described with refer- 
ence to figures 1 . 

[0070] Figures 1 are perspectives views illustrating 
constitutions of the biosensor which is sealed by melting 
and curing; figure 1(a) illustrates the biosensor, which 
is constituted only by the development layer, figure 1 (b) 
illustrates the biosensor, which is provided with a liquid- 
impermeable sheet material on the development layer, 
and figure 1 (c) illustrates the biosensor, which is provid- 
ed with the liquid-impermeable sheet material on the de- 
velopment layer and a base material thereunder. 
[0071] In figures 1 , numeral 1 denotes an application 
part 1 for applying an inspection target solution onto the 
development layer, which is composed of a nonwoven 
fabric. Numeral 2 denotes a reaction part in the reactive 
layer, which is composed of a nitrocellulose. Numeral.3 
denotes a water absorbing part for absorbing the solu- 
tion permeating on the development layer, which is com- 
posed of glass fiber filter paper. These materials used 
for the development layer may be arbitrary porous ma- 
terials which can be permeated by the inspection target 
solution, such as filter paper, a nonwoven fabric, a mem- 
brane, a fabric or the like. 

[0072] Numeral 4 denotes a marked reagent holding 
part at a part on the development layer, in which an an- 
tibody for a measurement target in the inspection target 
solution is held, being marked with a gold colloid, in a 
dry state so as to be eluted by the inspection target so- 
lution. Numeral 5 denotes a reagent immobilization part, 
in which the antibody for the measurement target in the 
inspection target solution is immobilized in a dry state 
so as to be bonded with a different epitope as that for 
the marked reagent to form a complex of the immobi- 
lized antibody, the measurement target in the inspection 
target solution and the marked, reagent. In the first em- 
bodiment, the marked reagent holding part 4 and the 
reagent immobilization part 5 are formed in spot shapes 
at parts on the development layer, and particularly con- 
stituted to prevent the reagent from being in contact with 
side faces which are parallel to the direction of the in- 
spection target solution permeating. While the marked 
reagent holding part 4 and the reagent immobilization 
part 5 have the spot shapes, they do not necessarily 
have the spot shapes, and any shapes can be selected 



freely as long as the marked reagent holding part 4 and 
the reagent immobilization part 5 are formed in shapes 
which prevent their contacts with the parallel side faces 
of the development layer. Further, while the develop- 
ment layer having the marked reagent holding part 4 and 
the reagent immobilization part 5 is constituted to cause 
a so-called sandwich reaction in the antigen antibody 
reaction, the development layer may be constituted to 
cause a competitive reaction when a reagent which 
competitively reacts to the measurement target in the 
inspection target solution is employed according to se- 
lection of the reagent. Further, when a specific bonding 
other than a bonding caused by the antigen antibody 
reaction is to be utilized, the development layer can be 
constituted by an arbitrary reagent component. With re- 
spect to a marking method, the above-described gold 
colloid is only an example, and others, such as an en- 
zyme, a protein, coloring matters, a fluorescene, a me- 
tallic sol, a nonmetallic sol, and coloring particles such 
as a latex, can be selected arbitrarily according to need. 
[0073] Numeral 6 denotes a liquid-permeable sheet 
material, which is composed of transparent PET tape. 
This liquid-permeable sheet material 6 adherently cov- 
ers the development layer except for the application part 
1. The liquid-permeable sheet material 6 covers the 
above-described part of the development layer, thereby 
protectingly intercepting application of the inspection 
target solution to parts other than the application part 1 
as well as preventing external pollution due to the in- 
spection target solution being improvidently in contact 
with the development layer or an inspector directly 
touching the development layer with his/her hand.orthe 
. like. It is preferred that a transparent material is em- 
ployed for this liquid-permeable sheet material 6, and 
particularly a part for covering the reagent immobiliza- 
tion part 5, which is a part for confirming a measurement 
result, is at least in a permeable state. In a case where 
the biosensor does not require a high-accuracy result 
or the formed development layer is finally put in a hollow 
casing, the liquid-permeable sheet material 6 is not in- 
dispensable. 

[0074] Numeral 7 denotes a base material for holding 
the development layer, which is composed of a white 
PET film, for example. The base material 7 reinforces 
the development layer, and when a solution which poses 
a risk of infection, such as blood, saliva, and urine, is 
employed as the inspection target solution, the base 
material 7 intercepts it. Further, it is also possible that 
the base material 7 intercepts light in a case where the 
development layer is permeated and becomes light per- 
meable. While the base material 7 is arranged under the 
development layer here, the liquid-permeable sheet ma- 
terial 6, instead of the base material 7, may cover the 
rear face of the development layer. When the solution 
which poses a risk of infection, such as blood, saliva, 
and urine, is employed as the inspection target solution, 
that solution is intercepted also in this case, and the 
number of materials of the biosensor can be decreased, 
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thereby further reducing the cost. 
[0075] Numeral 8 denotes a melted and cured part, 
which is formed by melting the parallel side faces of the 
development layer by a C0 2 laser and thereafter curing 
the same by cooling. Since in the first embodiment the 
marked reagent holding part 4 and the reagent immobi- 
lization part 5 are not in contact with the parallel side 
faces of the development layer, the marked reagent 
holding part 4 and the reagent immobilization part 5 are 
not affected even when the side faces thereof are melt- 
ed. Therefore, the amount of the reagent in the marked 
reagent holding part 4 and the reagent immobilization 
part 5 can be minimized, and this is effective when the 
reagent is expensive or minute in amount. Further, while 
in the first embodiment the C0 2 laser is employed as a 
melting method, others such as an excimer laser, an ar- 
gon laser, a YAG laser, a helium neon laser, a ruby laser 
and the like can be also employed. In addition to the 
laser, the parallel side faces of the development layer 
can be also melted by bringing a heated metal or the 
like into contact therewith, as well as by an organic sol- 
vent or the like depending on a material of the develop- 
ment layer. The above-described melting methods are 
only examples, and an arbitrary method is available as 
long as the parallel side faces of the development layer 
can be melted. 

[0076] Next, a measuring method of the so-constitut- 
ed biosensor according to the first embodiment will be 
described with reference to figures 1 . The biosensor ex- 
emplified in the first embodiment is a specimen for a 
one-step immuno-chromatography, and a basic meas- 
urement operation using the biosensor comprises only 
one operation of applying the inspection target solution 
so as to start a measurement. The immuno-chromatog- 
raphy here is an immunoassay method in which a per- 
meable porous material is employed and a complex of 
the immobilized reagent and the marked reagent is 
formed, thereby performing a measurement, and is a 
system of measurement that utilizes the antigen anti- 
body reaction, in which B/F separation is implemented 
in the process of the inspection target solution perme- 
ating a chromatography carrier, while a washing opera- 
tion such as the B/F separation is required in a usual 
immunoassay method. In this immuno-chromatography, 
whole reagent is usually in a dry state, and a marker for 
marking the reagent is usually a gold colloid or a latex, 
while magnetic particles, an enzyme, a metallic colloid 
or the like are also used. When the marker is an enzyme 
or the like, there is included an operation of adding an 
enzyme substrate or a reaction stop reagent as a meas- 
urement operation by a user. 

[0077] A measurement by the so-constituted biosen- 
sor starts when an appropriate amount of inspection tar- 
get solution is applied to the application part 1 . When 
the inspection target solution is applied to the applica- 
tion part 1 , the inspection target solution permeates the 
development layer. Since the development layer has its 
side faces sealed with the melted and cured part 8, a 



permeation rate of the inspection target solution at the 
side faces is not increased, resulting in permeation at a 
uniform rate. Then, when the inspection target solution 
reaches to the marked reagent holding part 4, the 
5 marked reagent held in the marked reagent holding part 

4 starts to be eluted. Thereafter, the permeation of the 
inspection target solution being promoted, the inspec- 
tion target solution reaches to the reagent immobiliza- 
tion part 5 and then absorbed in the water absorbing 

10 part 3. 

[0078] Then, the measurement result is obtained by 
confirming a bonding state of the marked reagent in the 
reagent immobilization part 5 in a predetermined period 
of time. Since in the first embodiment the marked rea- 
ls gent holding part 4 and the reagent immobilization part 

5 are not in contact with the parallel side faces of the 
development layer and the parallel side faces are melt- 
ed to be sealed, uniform permeation of the inspection 
target solution is performed in the reagent immobiliza- 

20 tion part 5, whereby the marked reagent and the meas- 
urement target in the inspection target solution, which 
pass through the reagent immobilization part 5, perme- 
ate respective surfaces of the reagent immobilization 
part 5 uniformly, and thus a partial difference in the 

25 bonding amount is eliminated, so that a highly accurate 
measurement result can be obtained. 
[0079] Further, the bonding state of the marked rea- 
gent in the reagent immobilization part 5 can be meas- 
ured visually when a qualitative judgement is required. 

30 When a more accurate measurement is required, the 
bonding amount of the marked reagent is measured em- 
ploying an optical method, thereby obtaining a quanti- 
tative result. Further, since in the first embodiment the 
reagent immobilization part 5 can be shaped so that an 

35 inspector easily confirms the result, a visual judgement 
or the like is suitable as a method of measuring the bod- 
ing state of the marked reagent in the reagent Immobi- 
lization part 5. 

[0080] As described above, according to the biosen- 

40 sor and the manufacturing method thereof in the first 
embodiment, the marked reagent holding part 4 and the 
reagent immobilization part 5 are formed in spot shapes 
at parts on the development layer so as not to be in con- 
tact with its parallel side faces, and the parallel side fac- 

45 es are partially or entirely malted and cured so as to be 
sealed in the direction of the inspection target solution 
"on the development layer permeating, whereby the per- 
meation of the inspection target solution in the develop- 
ment layer can be arranged, resulting in a more accurate 

50 quantitative measurement. Further, since the develop- 
ment layer itself is melted and cured, no new material is 
required for sealing the parallel side faces, and a man- 
ufacturing process can be simplified, thereby reducing 
the cost due to reduction in material and manufacturing 

55 process. 

[0081 ] Further, a nitrocellulose, which makes bonding 
of a protein or the like relatively easy, is employed as a 
material of the development layer, thereby making it 
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easy to manufacture the biosensor. 
[0082] Further, the parallel side faces of the develop- 
ment layer are melted by a laser and cured so as to be 
sealed, whereby a required part of the parallel side faces 
can be melted and cured more speedily and uniformly 
and the melted and cured part can be given uniformity. 
Further, the side faces of the development layer can be 
melted and cured in a no-physical-contact state, so that 
the shape of the development layer is not changed due 
to contact pressure, resulting in a high-accuracy meas- 
urement. 

[0083] While in the first embodiment the biosensor uti- 
lizing the antigen antibody reaction has been given as 
an example, any specific bonding reactions are similarly 
available as well as the antigen antibody reaction. In ad- 
dition, the measuring operation is not restricted to one 
which comprises one-step operation of applying the in- 
spection target solution so as to perform a measure- 
ment, and one which requires plural operations, such as 
applying a reaction stop reagent or the like when the 
marker is an enzyme, or diluting the specimen, in addi- 
tion to applying the inspection target solution, is also 
available. 

(Embodiment 2) 

[0084] In a biosensor and a manufacturing method 
thereof according to a second embodiment of the 
present invention, a reagent component on side faces 
parallel to the direction in which an inspection target so- 
lution permeates on the development layer, in the 
marked reagent holding part 4 and the reagent immobi- 
lization part 5 is denatured to be deactivated. 
[0085] First, the constitution of the biosensor accord- 
ing to the second embodiment will be described with ref- 
erence to figures 2. 

[0086] Figures 2 are perspective views illustrating the 
biosensor in a state where the reagent component on 
the parallel side faces of the development layer are de- 
natured to be deactivated; figure 2(a) illustrates the bi- 
osensor, which is constituted only by the development 
layer, figure 2(b) illustrates the biosensor, which is pro- 
vided with a liquid-impermeable sheet material on the 
development layer, andfigure 2(c) illustrates the biosen- 
sor, which is provided with the liquid-impermeable sheet 
material on the development layer and a base material 
thereunder. 

[0087] In figures 2, the biosensor according to the 
second embodiment is a specimen for the one-step im- 
muno-chromatography as in the first embodiment, in 
which the marked reagent holding part 4 and the reagent 
immobilization part 5 are formed on the development 
layer. In this embodiment, the marked reagent holding 
part 4 and the reagent immobilization part 5 are formed 
in strip shapes and the reagent is in contact with the side 
faces parallel to the direction in which the inspection tar- 
get solution permeates on the development layer. Nu- 
meral 9 denotes a reagent deactivation part, which is 



obtained by deactivating side faces of the development 
layer in the marked reagent holding part 4 and in the 
reagent immobilization part 5 by a C0 2 laser. To deac- 
tivate the reagent component on the side faces of the 
development layer, a method of uniformly deactivating 
the vicinity of the side faces, such as a method of deac- 
tivating by bringing a heated metal surface into contact 
with the side faces or a method of applying and atomiz- 
ing a solution of acid, alkali or the like which denatures 
a protein, is preferred. In figures 2, the same parts as 
those shown in figures 1 are denoted by the same ref- 
erence numerals and their descriptions will be omitted. 
[0088] Next, a measuring method of the so-constitut- 
ed biosensor according to the second embodiment will 
be described with reference to figures 2. 
[0089] First, a measurement by the above-described 
biosensor starts when an appropriate amount of inspec- 
tion target solution is applied to the application part 1. 
When the inspection target solution is applied to the ap- 
plication part 1 , the inspection target solution permeates 
on the development layer. When the inspection target 
solution permeates the marked reagent holding part 4, 
the marked reagent starts to be eluted. However, the 
marked reagent on the side faces of the development 
layer in the marked reagent holding part 4 is deactivat- 
ed, and therefore that marked reagent is not eluted or 
has lost its specific property. The specific property here 
is for example a specific bonding reaction such as the 
antigen antibody reaction or a specific reaction in the 
case of employing an enzyme or the like as the marked 
reagent in the marked reagent holding part 4. 
[0090] Subsequently, the permeation of the inspec- 
tion target solution in the development layer being pro- 
moted, the inspection target solution reaches to the re- 
agent immobilization part 5 and then absorbed in the 
water absorbing part 3. Also in this reagent immobiliza- 
tion part 5, the reagent on the side faces of the devel- 
opment layer is denatured to be deactivated, and thus 
no reaction is caused on the side faces of the reagent 
immobilization part 5. 

[0091] The permeation of the inspection target solu- 
tion in the development layer employs no mechanical 
operation and thus is performed according to the prop- 
erty of the development layer. Considering that fine 
pores in the development layer are cut into pieces on 
the side faces of the development layer and their shapes 
are different from those at the center part, a permeation 
rate varies between on the both side faces of the devel- 
opment layer and at the center part. Therefore, in the 
second embodiment, the reagent on the side faces of 
the development layer is denatured to be deactivated 
so that no reaction is caused on the side faces of the 
development layer as described above, thereby elimi- 
nating a bonding of the marked reagent on the side fac- 
es of the reagent immobilization part 5 where the per- 
meation of the inspection target solution is ununiform. 
There is a large number of fine pores here, and the cent- 
er part of the development layer indicates parts other 
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than the side faces. 

[0092] Then, the measurement result of the above- 
described biosensor is obtained by confirming a bond- 
ing state of the marked reagent in the reagent immobi- 
lization part 5 in a predetermined period of time. The 
bonding state of the marked reagent in this reagent im- 
mobilization part 5 can be measured visually when a 
qualitative judgement is required. When a more accu- 
rate measurement is required, the bonding* amount of 
the marked reagent is measured employing an optical 
method, thereby obtaining a quantitative result. 
[0093] As described above, according to the biosen- 
sor and the manufacturing method thereof in the second 
embodiment, the marked reagent holding part 4 and the 
reagent immobilization part 5 are formed on the devel- 

. opment layer in strip shapes, and the parallel side faces 
of the marked reagent holding part 4 and reagent immo- 
bilization part 5 on the development layer are denatured 

• to be deactivated, so that no reaction is caused on the 
side faces of the development layer, thereby preventing 
deterioration in measurement accuracy due to un uni- 
form permeation of the inspection target solution. 
[0094] Further, the reagent deactivation part 9 of the 
development layer is obtained by denaturing and deac- 
tivating the reagent component in no contact therewith 
by laser irradiation, whereby the shape of the develop- 
ment layer is not changed due to contact pressure in the 
denaturing and deactivating process, so that ununiform 
permeation due to the change in the shape of the de- 
velopment layer shape can be prevented, resulting in 
manufacture of high-accuracy biosensor. 

(Embodiment 3) 

[0095] A biosensor and a manufacturing method 
thereof according to a third embodiment of the present 
invention make an inspection target solution permeate 
on a development layer at a uniform rate, in which side 
faces of the development layer parallel to the direction 
of the inspection target solution permeating are melted 
and cured to be sealed, and at the same time, a reagent 
component on the parallel side faces of the marked re- 
agent holding part 4 and the reagent immobilization part 
5 which are formed on the development layer in strip 
shapes is denatured to be deactivated. 
[0096] First, the constitution of the biosensor accord- 
ing to the third embodiment will be described with refer- 
ence to figures 3. 

[0097] Figures 3 are perspectives views illustrating 
constitutions of the biosensor in which parallel side fac- 
es of the development layer are sealed by melting and 
curing and the reagent component thereon is denatured 
to be deactivated; figure 3(a) illustrates the biosensor, 
which is constituted only by the development layer, fig- 
ure 3{b) illustrates the biosensor, which is provided with 
a liquid-impermeable sheet material on the develop- 
ment layer, and figure 3(c) illustrates the biosensor, 
which is provided with the liquid-impermeable sheet ma- 



terial on the development layer and a base material 
thereunder. 

[0098] In figures 3, in the biosensor according to the 
third embodiment, the marked reagent holding part 4 

5 and the reagent immobilization part 5 are formed in strip 
shapes as in the second embodiment, and the side fac- 
es parallel to the direction in which the inspection target 
solution is applied on the development layer are entirely 
melted by irradiating a CO z laser or the like and cured 

10 so as to be sealed (melted and cured part 8), and at the 
same time, the reagent component on the parallel side 
faces is denatured to be deactivated (reagent deactiva- 
tion part 9). In figures 3, the same parts as those shown 
in figures 2 are denoted by the same reference numerals 

15 and their descriptions will be omitted. 

[0099] Next, a measuring method of the so-constitut- 
ed biosensor according to the third embodiment will be 
described with reference to figures 3. 
[01 00] First, a measurement by the above-described 

20 biosensor starts when an appropriate amount of inspec- 
tion target solution is applied to the application part 1 . 
When the inspection target solution is applied to the ap- 
plication part 1 , the inspection target solution permeates 
on the development layer. Since the development layer 

25 has its side faces sealed with the melted and cured part 
8, a permeation rate at the side faces is not increased, 
resulting in permeation at a uniform rate. Then, when 
the inspection target solution permeates the marked re- 
agent holding part 4, the marked reagent starts to be 

30 eluted. However, the marked reagent on the side faces 
of the development layer in the marked reagent holding 
part 4 is deactivated, and therefore that marked reagent 
is not eluted or has lost its specific property. The specific 
property nereis for example a specific bonding reaction 

35 such as the antigen antibody reaction or a specific re- 
action in the case of employing an enzyme or the like 
as the marked reagent in the marked reagent holding 
part 4. 

[01 01 ] Subsequently, the permeation of the inspec- 
40 tion target solution in the development layer being pro- 
moted, the inspection target solution reaches to the re- 
agent immobilization part 5 and then absorbed in the 
water absorbing part 3. Also in this reagent immobiliza- 
tion part 5, the reagent on the side faces of the devel- 
45 opment layer is denatured to be deactivated, and thus 
no reaction is caused on the side faces of the reagent 
immobilization part 5. 

[01 02] The measurement result of this biosensor can 
be obtained by confirming a bonding state of the marked 

so reagent in the reagent immobilization part 5 in a prede- 
termined period of time. Since in the third embodiment 
the parallel side faces of the development layer are melt- 
ed to be sealed, uniform permeation of the inspection 
target solution is performed in the reagent immobiliza- 

55 tion part 5, whereby the marked reagent and the meas- 
urement target in the inspection target solution, which 
pass through the reagent immobilization part 5, perme- 
ate respective surfaces of the reagent immobilization 
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part 5 uniformly, and thus a partial difference in the 
bonding amount is eliminated, resulting in a highly ac- 
curate measurement result. Further, in the third embod- 
iment, the parallel side faces of the development layer 
in the marked reagent holding part 4 and the reagent 5 
immobilization part 5 are denatured to be deactivated, 
whereby ununrform permeation of the inspection target 
solution in the reagent immobilization part 5 which is due 
to variation in a permeation rate between on the side 
faces of the development layer and at the center part 10 
can be eliminated by preventing the bonding of the 
marked reagent on the side faces of the reagent immo- 
bilization part 5, resulting in a more accurate and uni- 
form measurement result. The center part of the devel- 
opment layer here indicates parts other than the side 15 
faces. Further, the bonding state of the marked reagent 
in the reagent immobilization part 5 can be measured 
visually when a qualitative judgement is required. When 
a more accurate measurement is required, the bonding 
amount of the marked reagent is measured employing 20 
an optical method, thereby obtaining a quantitative re- 
sult. 

[0103J As described above, according to the biosen- 
sor and the manufacturing method thereof in the third 
embodiment, the marked reagent holding part 4 and the 25 
reagent immobilization part 5 are formed on the devel- 
opment layer in strip shapes, and the side faces parallel 
to the direction in which the inspection target solution 
permeates on the development layer are partially or en- 
tirely melted and cured so as to be sealed, and at the 30 
same time, the reagent component on the parallel side 
faces in the marked reagent holding part 4 and the rea- 
gent immobilization part 5 is denatured to be deactivat- 
ed, whereby the permeation of the inspection target so- 
lution into the development layer is arranged and dete- 35 
rioration in accuracy due to the permeation into the par- 
allel side faces in the reagent immobilization part 5 is 
eliminated, resulting in a more accurate quantitative 
measurement. Further, since the development layer it- 
self is melted and cured, no new material is required for 40 
sealing the parallel side faces, and a manufacturing 
process can be simplified, thereby reducing the cost due 
to reduction in material and manufacturing process. 
[0104] Further, a nitrocellulose, which makes bonding 
of a protein or the like relatively easy, is employed as a 4s 
material of the development layer, thereby making it 
easy to manufacture the biosensor. 
[0105] Further, the parallel side faces of the develop- 
ment layer are melted by a laser and cured so as to be 
sealed, whereby a required part of the parallel side faces so 
can be melted and cured more speedily and uniformly 
and the melted and cured part can be given uniformity. 
Further, the side faces of the development layer can be 
melted and cured in a no-physical-contact state, so that 
the shape of the development layer is not changed due 55 
to contact pressure, resulting in a high-accuracy meas- 
urement. 



(Embodiment 4) 

[0106] In a biosensor and a manufacturing method 
thereof according to a fourth embodiment of the present 
invention, the biosensor is cut and its cut surfaces are 
sealed in a single process at manufacture. 
[01 07]^ Hereinafter, a manufacturing process of the bi- 
osensor according to the fourth embodiment will be de- 
scribed with reference to figures 4 and 5. 
[01 08] Figures 4 are A-A' cross section diagrams be- 
fore and after the cutting process of the biosensor that 
has a spot-shaped reagent immobilization part accord- 
ing to the fourth embodiment; figure 4(a) illustrates a 
state before cutting and figure 4(b) illustrates a state af- 
ter cutting. Figures 5 are A-A' cross section diagrams 
before and afterthe cutting process of the biosensorthat 
has a strip-shaped reagent immobilization part accord- 
ing to the fourth embodiment; figure 5(a) illustrates a 
state before cutting and figure 5(b) illustrates a state af- 
ter cutting. Figures 4 and 5 illustrate A-A' cross sections 
in figure 1 (c) and figure 3(c), and the same parts as 
those shown in figures 1 and 3 are denoted by the same 
reference numerals and their descriptions will be omit- 
ted. 

[0109] In figure 4(a), the biosensor is formed in a 
sheet shape by the development layer, the liquid-imper- 
meable sheet material 6 and the base material 7. The 
sheet shape here is a state before cutting where the bi- 
osensor continue plurally as shown in figure 4(b). In the 
fourth embodiment, the sheet-shaped biosensor in fig- 
ure 4(a) is cut employing a C0 2 laser to manufacture 
plural biosensors as shown in figure 4(b) from one 
sheet-shaped biosensor. In the manufacturing process 
of the biosensor according to the fourth embodiment, 
when the sheet-shaped biosensor is cut, its sides faces 
are melted and cured to form the melted and cured part 
8 at the same time as shown in figure 4(b), which means 
the cutting and the sealing of the cut surfaces can be 
performed in a single process. 
[0110] Also in figure 5(a), the biosensor is formed in 
a sheet shape, and the sheet-shaped biosensor in figure 
5(a) is cut employing a C0 2 laser here to manufacture 
plural biosensors as shown in figure 5(b) from one 
sheet-shaped biosensor. Since, in figures 5, the marked 
reagent holding part 4 and the reagent immobilization 
part 5 are formed in strip shapes, the cutting and the 
sealing of the cut surfaces, as well as the denaturation 
and deactivation of a reagent component on side faces 
of the marked reagent holding part 4 and the reagent 
immobilization part 5 are performed at the same time in 
a single process, which means the melted and cured 
part 8 and the reagent deactivation part 9 can be formed 
in the biosensor in a single cutting process. 
[0111] Here, a comparison will be made between a 
cross section state of the biosensor according to the 
manufacturing process of the fourth embodiment and a 
cross section state of a biosensor according to a con- 
ventional manufacturing process with reference to fig- 
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ures 6 and 7. Figure 6 illustrates a micrograph of the 
side faces parallel to the direction of the inspection tar- 
get solution permeating in a case where the biosensor 
is cut with a conventional cutting method, and figure 7 
illustrates a micrograph of the side faces parallel to the 
direction of the inspection target solution permeating in 
a case where the biosensor is cut by the cutting method 
according to the fourth embodiment. 
[01 12] The side faces of the biosensor manufactured 
by the manufacturing process of the fourth embodiment, 
in which the cutting employing a C0 2 laser and the melt- 
ing and curing of the side faces are performed at the 
same time, are melted and cured to be sealed as shown 
in figure 7. On the other hand, the side faces of the con- 
ventional biosensor manufactured by the conventional 
manufacturing process are changed in shape as the 
side faces of the development layer are damaged by a 
cutting tool brought into contact therewith. 
[0113] In comparison between figures 6 and 7, it is 
confirmed that the side faces of the development layer 
in figure 6 is deformed, while the side faces of the de- 
velopment layer in figure 7 are kept remaining porous 
and are melted and cured to be sealed. 
[0114] As described above, according to the biosen- 
sor and the manufacturing method thereof in the fourth 
embodiment, the sheet-shaped biosensor is cut by a la- 
ser and the cut surfaces are melted and cured simulta- 
neously to be sealed, thereby requiring no operation for 
sealing in a process different from the cutting process 
in the manufacturing process of the biosensor, resulting 
in a simple, low-cost, and high-accuracy biosensor. 

(Embodiment 5) 

[0115] In a biosensor and a manufacturing method 
thereof according to a fifth embodiment of the present 
invention, a development layer is made of a single mem- 
ber, a water absorbing part or the like is eliminated, and 
a liquid-permeable sheet material at the beginning and 
end of the development layer is removed, in order to re- 
duce the cost as well as simplify^ manufacturing proc- 
ess with high accuracy and precision. 
[01 1 6] First, the constitution of the biosensor accord- 
ing to the fifth embodiment will be described with refer- 
ence to figures 8. 

[01 17] Figures 8 are perspective views illustrating the 
biosensor which is sealed by melting and curing; figure 
8(a) illustrates the biosensor, which is provided with the 
liquid-impermeable sheet material on the development 
layer, and figure 8(b) illustrates the biosensor, which is 
provided with the liquid-impermeable sheet material on 
the development layer and a base material thereunder. 
[0118] In figures 8, numeral 1 denotes an application 
part for applying an inspection target solution onto the 
development layer, which is made of the same member 
as that of a reaction part 2. Numeral 2 denotes the re- 
action part in the development layer, which is composed 
of a nitrocellulose. Numeral 1 0 denotes an end open 



part in the development layer which is not covered with 
the liquid-permeable sheep material. These materials 
used for the development layer may be arbitrary porous 
materials which can be permeated by the inspection tar- 
5 get solution, such as filter paper, a nonwoven fabric, a 
membrane, a fabric or the like. 
[0119] In the case of aiming at reducing the cost of 
the biosensor as well as simplifying the manufacturing 
process thereof, it is preferred that the development lay- 
er is composed of a single member and further is made 
of a thick material since the inspection target solution is 
required to be developed in the development layer even 
when the inspection target solution is small in amount 
(1 00 u.L or less) or is extremely small in amount (1 0 u± 
or less). Therefore, a membrane such as a nitrocellulose 
is preferable to be employed as the material of the de- 
velopment layer. 

[0120] Numeral 4 denotes a marked reagent holding 
part at a part on the development layer, in which an an- 
tibody for a measurement target in the inspection target 
solution is held, being marked with a gold colloid, in a 
dry state so as to be eluted by the inspection target so- 
lution. Numeral 5 denotes a reagent immobilization part, 
in which the antibody for the measurement target in the 
inspection target solution is immobilized in a dry state 
so as to be bonded with a different epitope as that for 
the marked reagent to form a complex of the immobi- 
lized antibody, the measurement target in the inspection 
target solution and the marked reagent. Further, while 
the development layer is constituted to cause a so- 
called sandwich reaction in the antigen antibody reac- 
tion, a competitive reaction is also available when a re- 
agent which competitively reacts to the measurement 
target in the inspection target solution is employed ac- 
cording to selection of the reagent. Further, when a spe- 
cific bonding otherthan a bonding caused by the antigen 
antibody reaction is to be utilized, the development layer 
can be constituted by an arbitrary reagent component. 
With respect to a marking method, the above-described 
gold colloid is only an example, and others, such as an 
enzyme, a protein, coloring matters, a fluorescene, a 
metallic sol, a nonmetallic sol, and coloring particles 
such as a latex, can be selected arbitrarily according to 
need. 

[01 21 ] In the case of aiming at improving accuracy as 
well as reducing the cost of the biosensor and simplify- 
ing the manufacturing process thereof, it is preferred 
that the above-described both marked reagents are held 
or immobilized in the same member, the application part 
1 , the reaction part 2 and the water absorbing part 3 are 
not separated members but a single member, and the 
both reagent components are provided at different parts 
on the same plane. 

[0122] Numeral 6 denotes a liquid-permeable sheet 
material, which is composed of transparent PET tape. 
This liquid-permeable sheet material 6 adherently cov- 
ers the development layer except for the application part 
1 and the end open part 1 0 of the development layer. 



15 



20 



25 



30 



35 



40 



45 



50 



12 



23 



EP 1 202 060 A1 



24 



The liquid-permeable sheet material 6 covers the 
above-described part of the development layer, thereby 
protectingly intercepting application of the inspection 
target solution to parts other than the application part 1 
and the end open part 1 0 as well as preventing external 
pollution due to the inspection target solution being im- 
providently in contact with the development layer or an 
inspector directly touching the development layer with 
his/her hand or the like. It is preferred that a transparent 
material is employed f orthis liquid-permeable sheet ma- 
terial 6, and particularly a part for covering the reagent 
immobilization part 5, which is a part for confirming a 
measurement result, is at least in a permeable state. 
Further, it is preferable that the liquid-impermeable 
sheet material 6 adherently covers the development lay- 
er in order to obtain a high-accuracy measurement re- 
sult by giving uniformity in permeation to the inspection 
target solution that is permeating the development layer. 
[01 23] Numeral 7 denotes a base material for holding 
the development layer, which is composed of a white 
PET film, for example. The base material 7 reinforces 
the development layer, and when a solution which poses 
a risk of infection, such as blood, saliva, and urine, is 
employed as the inspection target solution, the base 
material 7 intercepts it.. Further, it is also possible that 
the base material 7 intercepts light in a case where the 
development layer is permeated and becomes light per- 
meable. 

[0124] Numeral 8 denotes a melted and cured part, 
which is formed by melting parallel side faces of the de- 
velopment layer by a C0 2 laser and thereafter curing 
the same by cooling. While the C0 2 laser is employed 
as a melting method here, Qthers such as an excimer 
laser, an argon laser, a YAG laser, a helium neon laser, 
a ruby laser and the like can be also employed. In addi- 
. tion to the laser, the parallel side faces of the develop- 
ment layer can be also melted by bringing a heated met- 
al or the like into contact therewith, as well as by an or- 
ganic solvent or the like depending on a material of the 
development layer. The above-described melting meth- 
ods are only examples, and an arbitrary method is avail- 
able as long as the parallel side faces of the develop- 
ment layer can be melted. 

[01 25] Next, a measuring method of the so-constitut- 
ed biosensor according to the fifth embodiment will be 
described with reference to figures 9. 
[0126] Figures 9 are pattern diagrams illustrating 
measurement states of the biosensor according to the 
fifth embodiment. 

[0127] A measurement by the above-described bio- 
sensor is started when an appropriate amount of inspec- 
tion target solution 11 is applied to the application part 
1 (figure 9(a)). When the inspection target solution 11 is 
applied to the application part 1 , the inspection target 
solution 11 permeates the development layer (figure 9 
(b)). Since the development layer has its side faces 
sealed with the melted and cured part 8, a permeation 
rate of the inspection target solution 1 1 at the side faces 



is not increased, resulting in permeation in the develop- 
ment layer at a uniform rate. Then, when the inspection 
target solution 11 reaches to the marked reagent holding 
part 4, the marked reagent held in the marked reagent 

s holding part 4 starts to be eluted. Thereafter, the perme- 
ation of the inspection target solution 11 being promot- 
ed, the inspection target solution 11 reaches to the rea- 
gent immobilization part 5 and then to the end open part 
10 (figure 9(c)). The inspection target solution 11 which. 

10 reaches to the end open part 1 0 is dried by evaporation 
12 and further exuded to the same height as that of the 
inspection target solution 11 in the application part 1 in 
relation to a water head difference (figure 9(d)). 
[0128] Therefore, this biosensor does not require a 

15 new material for absorbing extra inspection target solu- 
tion 1 1 and enables the inspection target solution 1 1 to 
permeate the development layer in the predetermined 
direction, from the direction of the inspection target so- 
lution 1 to the direction of the end open part 10. While 

20 in the fourth embodiment the application part 1 and the 
end open part 10 are exposed and opened, it is also 
possible according to need that the application part 1 
. and the end open part 1 0 are constituted by a protective 
material or that the development layer with the above- 

25 described constitution is put in a hollow casing so that 
the inspection target solution 11 is not attached to in- 
spector's hand, in a case for example where the inspec- 
tion target solution 11 is staining substance. 
[0129] Then, the measurement result is obtained by 

30 confirming a bonding state of the marked reagent in the 
reagent immobilization part 5 in a predetermined period 
of time. Since in the present invention the parallel side 
faces of the development layer in the reagent immobili- 
zation part 5 are melted to be sealed as described 

.35 above, uniform permeation of the inspection target so- 
lution 1 1 in the development layer is performed, where- 
by the marked reagent and the measurement target in 
the inspection target solution 1 1 , which pass through the 
reagent immobilization part 5, permeate respective sur- 

40 faces of the reagent immobilization part 5 uniformly, and 
thus a difference in the bonding amount of the marked 
reagent between at the center of the reagent immobili- 
zation part 5 and on the side faces is eliminated, result- 
ing in a highly accurate measurement result. 

45 [0130] The marked reagent in this reagent immobili- 
zation part 5 can be measured visually when a qualita- 
tive judgement is required. When a more accurate 
measurement is required, the bonding amount of the 
marked reagent in the reagent immobilization part 5 is 

50 measured employing an optical method, thereby obtain- 
ing a quantitative result. 

[01 31 ] While in the fifth embodiment a description has 
been given taking a case where the marked reagent 
holding part 4 and the reagent immobilization part 5 are 
55 formed on the development layer in strip shapes as an 
example, the marked reagent holding part 4 and the re- 
agent immobilization part 5 may be formed also in spot 
shapes. 
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[0132] As described above, according to the biosen- 
sor and the manufacturing method thereof in the fifth 
embodiment, the side faces of the development layer 
parallel to the direction of the inspection target solution 
11 permeating are partially or entirely melted and cured 
to be sealed, so that the permeation of the inspection 
target solution 1 1 is arranged, thereby enabling a more 
accurate quantitative measurement, and further the de- 
velopment layer except for Its end and beginning is ad- 
herently covered with the liquid-permeable sheet mate- 
rial 6, whereby it is possible to eliminate the use of a 
member for the part for applying the inspection target 
solution and a member for the part for absorbing the in- 
spection target solution. 

[0133] Further, since the development layer itself is 
melted and cured, no new material is required for seal- 
. ing the parallel side faces, and a manufacturing process 
can be simplified, whereby the cost can be reduced due 
to reduction in material and manufacturing process, 
while sensor performance is maintained. 
[01 34] Further, a nitrocellulose, which makes bonding 
of a protein or the like relatively easy, is employed as a 
material of the development layer, and the reagent com- 
ponent is formed on the same plane as the development 
layer, thereby making it easy to manufacture the biosen- 
sor. 

[0135] Further, the parallel side faces of the develop- 
ment layer are melted by a laser and cured so as to be 
sealed, whereby a required part of the parallel side faces 
can be melted and cured more speedily and uniformly 
and the melted and cured part can be given uniformity. 
Further, by the laser melting, the parallel side faces can 
be melted and cured in no physical contact with the de- 
velopment layer, so that the shape of the development 
layer is not changed due to contact pressure, resulting 
in a high-accuracy measurement. 

(Example) 

[0136] Hereinafter, the present invention will be de- 
scribed more specifically through an example, while the 
present invention is not restricted to descriptions in this 
example in the scope of the invention. 
[01 37] In this embodiment, the immuno-chromatogra- 
phy development layer which includes an anti-hCG-p 
antibody immobilization line and a broad band of a com- 
plex of an anti-hCG-a antibody and gold colloid in a ni- 
trocellulose film was manufactured as described below, 
and the liquid-impermeable sheet material was provided 
on the immuno-chromatography development layer and 
the base material was provided thereunder. Thereafter, 
an immuno-chromatography specimen which was cut 
employing a C0 2 laser and an immuno-chromatography 
specimen which was cut with a cutting tool (score cutter) 
were manufactured to form an individual biosensor, and 
a measurement of hCG in urine was performed employ- 
ing respective immuno-chromatography specimens to 
compare variation of their measurement values. 



A. Preparation of immuno-chromatography 
development layer 

[0138] First, the anti-hCG-p antibody solution which 
s was diluted with a phosphate buffer solution to control 
the concentration was prepared. This antibody solution 
was applied on the nitrocellulose film by employing a 
solution discharge device. Thereby, a detecting anti- 
body immobilization line was obtained on the nitrocellu- 
10 lose film. After being dried, this nitrocellulose film was 
immersed in a Tris-HCI buffer solution including a 1% 
skim milk, and gently shaken for 30 minutes. 30 minutes 
later, the film was moved into a Tris-HCI buffer solution 
tank, gentry shaken for 1 0 minutes, and thereafter gently 
15 shaken in another Tris-HCI buffer solution tank for an- 
other 10 minutes, thereby washing the film. After 
washed twice as described above, the film was taken 
out from the cleaning fluid and dried at room tempera-' 
ture. 

20 [0139] The gold colloid was prepared by adding 1% 
citric acid solution to a refluxing 1 00°C-so1ution of 0.01 % 
chloroauric acid. After the reflux was continued for 30 
minutes, the golod colloid was cooled and prepared to 
pH9 by using a 0.2M potassium carbonate solution. The 

25 anti-hCG-a antibody was added to this gold colloid so- 
lution, then the obtained solution was stirred for several 
minutes, and thereafter a 10% BSA (bovine serum al- 
bumin) solution pH9 was added thereto by such an 
amount that a 1% solution was finally obtained, and 

30 stirred. Thereby, an antibody-gold colloid complex 
(marked antibody) solution was prepared. Thereafter, 
this marked antibody solution was centrifuged at 4°C 
and 20000G for 50 minutes, whereby the marked anti- 
body was isolated, and the isolated marked antibody 

35 was suspended in a cleaning buffer solution (1% 
BSA-phosphate buffer solution) and thereafter centri- 
fuged to wash and isolate the marked antibody. After 
suspended in the cleaning buffer solution and filtrated 
through a 0.8um filter, the marked antibody was pre- 

40 pared to be one-tenth as much as the initial gold colloid 
solution and.stored at 4°C. 

[01 40] The so-created marked antibody solution was 
set in the solution discharge device and applied to a po- 
sition apart from the antibody immobilization position on 
45 the anti-hCG-p antibody immobilization dry film, and 
thereafter the film was dried. Thereby, the marked anti- 
body hold region was obtained on the immobilization 
film. 

[0141] In this way, the immuno-chromatography de- 
50 velopment layer can be completed. 

B. Creation of immunorchromatography specimen 

[0142] The immuno-chromatography development 
55 layer manufactured as described above was attached 
onto the base material made of white PET with 0.5mm 
thickness, and the liquid-impermeable sheet made of 
transparent PET with 100ujti thickness was attached 
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onto the development layer from the marked antibody 
holding part to the end of the development layer with a 
part for laminating the water absorbing part opened at 
the end. Then, there were manufactured the immuno- 
chromatography specimen which was cut with the width 5 
of 2.5mm employing a C0 2 laser, in which the side faces 
of the development layer are melted and cured to be 
sealed, and the immuno-chromatography specimen 
which was cut with a cutting tool (score cutter). Further, 
glass fiber filter paper is attached respectively to the 10 
ends as the water absorbing parts. I n this way, two kinds 
of immuno-chromatography specimens can be manu- 
factured. While in the example the glass fiber filter paper 
is attached as the water absorbing part, the water ab- 
sorbing part is not indispensable, and it is also possible is 
that the immuno-chromatography development layer 
except for its beginning, where the inspection target so- 
lution is applied, and end is adherently covered with the 
liquid-impermeable sheet, thereby providing the end of 
the development layer with the same effect as that of 20 
the water absorbing part. That is, by opening the end of 
the development layer, the inspection target solution is 
easily evaporated and it is utilized that the level of the 
inspection target solution which reached to the end of 
the development layer comes level with that of the in- 25 
spection target solution in the beginning in relation to 
the water head difference. 

C. Preparation of inspection target solution 

30 

[0143] The hCG solutions of known concentrations 
were added to human urine, thereby preparing the hCG 
solutions of various known concentrations. 

D. Measuring method of hCG in urine 35 

[01 44] More than 20uJ of urine including hCG was ap- 
plied to sample application parts on the two kinds of im- 
muno-chromatography specimens created as de- 
scribed above and developed in the direction of the wa- *o 
ter absorbing parts, to cause an antigen antibody reac- 
tion, whereby color reactions in antibody immobilization 
parts were caused. Here, the coloration states 5 minutes 
after the sample was applied to the specimens were 
measured by employing a reflective spectrophotometer 45 
(CS9300; Shimadzu Corporation made), and the color- 
ation degree was computed. 

[01 45] Figures 1 0 are graphs illustrating relationships 
between hCG concentration and a measurement result 
in the above-described two kinds of immuno-ch romato- so 
graphic specimens according the example of the 
present invention; figure 10(a) illustrates the measure- 
ment result in the immuno-chromatographic specimen 
cut employing a C0 2 laser and figure 10(b) illustrates 
the measurement result in the immuno-ch romatograph- 55 
ic specimen cut with a cutting tool (score cutter). 
[0146] First, urine including each hCG of hCG con- 
centration 100, 1000, and.100G0U/1 were applied to the 



immuno-chromatography specimen to be developed. 
Then, the coloration state of the antibody immobilization 
part.on the specimen for urine of each hCG concentra- 
tion was measured by the reflective spectrophotometer. 
In the example, an absorbance at the wavelength of 
520nm was measured by the reflective spectrophotom- 
eter, and substituted into a previously formed calibration 
curve indicating a relationship between the hCG con- 
centration and the absorbance, thereby obtaining a re- 
duced value. 

[0147] As a result, CV values (coefficients of varia- 
tion) of the specimen cut employing a CO z laser shown 
in figure 10(a) were 3-10%, while the CV values of the 
specimen cut with a cutting tool (score cutter) shown in 
figure 10(b) varied widely between 20% and 35%. As 
described above, high quantitative accuracy was con- 
firmed in the measurement employing the specimen cut 
employing a C0 2 laser 

APPLICABILITY IN INDUSTRY 

[0148] A biosensor and a manufacturing method 
thereof according to the present invention are quite use- 
ful as a biosensor which improves accuracy of a result 
of a reaction between a liquid sample as an analysis tar- 
get and a marked reagent, and as a biosensor manu- 
facturing method for simplifying a manufacturing proc- 
ess of such high-accuracy biosensor as well as reducing 
the cost. 



Claims 

1 . A biosensor which is provided with a development 
layer for developing an inspection target solution, 
includes a region of an immobilized reagent which 
is immobilized in a part of the development layer 
and a region of a marked reagent which is held in a 
part of the development layer in a marked dry state 
to be eluted by development of the inspection target 
solution, and measures a bonding amount of the 
marked reagent in the immobilized reagent region, 
thereby qualitatively or quantitatively measuring a 
measurement component in the inspection target 
solution, wherein 

side faces of the development layer which are 
parallel to the direction of the inspection target so- 
lution permeating are partially or entirely melted and 
cured to be sealed. 

2. A biosensor which is provided with a development 
layer for developing an inspection target solution, 
includes a region of an immobilized reagent which 
is immobilized in a part of the development layer 
that includes its side faces parallel to the direction 
of the inspection target solution permeating and a 
region of a marked reagent which is held in a part 
of the development layer that includes its side faces 
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parallel to the direction of the inspection target so- 
lution permeating, in a marked dry state to be eluted 
by development of the inspection target solution, 
and measures a bonding amount of the marked re- 
agent in the immobilized reagent region, thereby 
qualitatively or quantitatively measuring a measure- 
ment component in the inspection target solution, 
wherein 

a reagent component on the side faces of the 
development layer parallel to the inspection target 
solution permeating, in the marked reagent region 
and the immobilized reagent region is denatured to 
be deactivated. 

3. The biosensor as defined in Claim 2, wherein 

the side faces of the development layer par- 
allel to the direction of the inspection target solution 
permeating are partially or entirely melted and 
cured to be sealed. 

4. The biosensor as defined in any of Claims 1 to 3, 
wherein 

the surface or surface and rear face of the de- 
velopment layer except for a part for applying the 
inspection target solution is covered with a liquid- 
impermeable sheet, and 

the side faces of the development layer and 
liquid-impermeable sheet parallel to the direction of 
the inspection target solution permeating are par- 
tially or entirely melted and cured to be sealed. 

5. The biosensor as defined in any of Claims 1 to 3, 
wherein 

the surface or surface and rear face of the de- 
velopment layer except for parts at the beginning 
and end in the direction of the inspection target so- 
lution being applied is covered with a liquid-imper- 
meable sheet, and 

the side faces of the development layer and 
liquid-impermeable sheet parallel to the direction of 
the inspection target solution permeating are par- 
tially or entirely melted and cured to be sealed. 

6. The biosensor as defined in any of Claims 1 to 3, 
wherein the development layer is composed of a ni- 
trocellulose. 

7. The biosensor as defined in any of Claims 1 to 3, 
wherein 

the parallel side faces of the development lay- 
er are melted by a laser and cured so as to be 
sealed. 

8. The biosensor as defined in any of Claims 1 to 3, 
wherein 

the whole sensor including the immobilized 
reagent and the marked reagent is in a dry state. 



9. The biosensor as defined in any of Claims 1 to 3, 
wherein 

the biosensor is an immuno-chromatography 
specimen in which a complex of the immobilized re- 
5 agent and the marked reagent is formed on a per- 
meable porous material, thereby performing a 
measurement. . 

10. The biosensor as defined in any of Claims 1 to 3, 
10 wherein 

the biosensor is a one-step immuno-chroma- 
tography specimen in which a measurement is per- 
formed on a permeable porous material by an ap- 
plying operation of the inspection target solution. • 

15 

11. The biosensor as defined in any of Claims 1 to 3, 
wherein 

the immobilized reagent and the marked rea- 
gent are formed on the same plane and member. 

20 

12. A method for manufacturing a biosensor which is 
provided with a development layer for developing 
an inspection target solution, includes a region of 
an immobilized reagent which is immobilized in a 

25 part of the development layer and a region of a 
marked reagent which is held in a part of the devel- 
opment layer in a marked dry state to be eluted by 
development of the inspection target solution, and 
measures a bonding amount of the marked reagent 

30 in the immobilized reagent region, thereby qualita- 
tively or quantitatively measuring a measurement 
component in the inspection target solution, includ- 
ing 

a melting process for melting and curing side 
35 faces of the development layer which are parallel to 
the direction of the inspection target solution per- 
meating to seal the same partially or entirely. 

13. The biosensor manufacturing as defined in 12, 
^0 wherein 

the melting process is implemented by irradi- 
ating a laser to the side faces of the development 
layer partially or entirely. 

45 14. A method for manufacturing a biosensor which is 
provided with a development layer for developing 
an inspection target solution, includes a region of 
an immobilized reagent which is immobilized in a. 
part of the development layer and a region of a 

so marked reagent which is held in a part of the devel- 
opment layer in a marked dry state to be eluted by 
development of the inspection target solution, and 
measures a bonding amount of the marked reagent 
in the immobilized reagent region, thereby qualita- 

55 th/ely or quantitative^ measuring a measurement 
component in the inspection target solution, includ- 
ing 

a cutting and melting process for cutting the 
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sheet-shaped development layer in parallel to the 
direction of the inspection target solution permeat- 
ing, and simultaneously melting and curing cut sur- 
faces of the development layer to seal. 

15. The biosensor manufacturing method as defined in 
Claim 14, wherein 

the cutting and melting process is implement- 
ed by trimming the sheet-shaped development lay- 
er by a laser. 

16. A method for manufacturing a biosensor which is 
provided with a development layer for developing 
an inspection target solution, includes a region of 
an immobilized reagent which is immobilized in a 
part of the development layer that includes its side 
faces parallel to the direction of the i nspection target 
solution permeating and a region of a marked rea- 
gent which is held in a part of the development layer 
that includes its side faces parallel to the direction 
of the inspection target solution permeating, in a 
marked dry state to be eluted by development of the 
inspection target solution, and measures a bonding 
amount of the marked reagent in the immobilized 
reagent region, thereby qualitatively or quantitative- 
ly measuring a measurement component in the in- 
spection target solution, including 

a denaturing and deactivating process for de- 
naturing and deactivating a reagent component on 
the side faces parallel to the inspection target solu- 
tion permeating, in the marked reagent region and 
the immobilized reagent region. 

17. The biosensor manufacturing method as defined in 
Claim 16, wherein 

the denaturing and deactivating process is im- 
plemented by irradiating a laser to the side faces. 

18. A method for manufacturing a biosensor which is 
provided with a development layer for developing 
an inspection target solution, includes a region of 
an immobilized reagent which is immobilized in a 
part of the development layer that includes its side 
faces parallel to the direction of the inspection target 
solution permeating and a region of a marked rea- 
gent which is held in a part of the development layer 
that includes its side faces parallel to the inspection 
target solution permeating, in a marked dry state to 
be eluted by development of the inspection target 
solution, and measures a bonding amount of the 
marked reagent in the immobilized reagent region, 
thereby qualitatively or quantitatively measuring a 
measurement component in the inspection target 
solution, including 

a melting and deactivating process for melting 
and curing side faces of the development layer 
which are parallel to the direction of the inspection 
target solution permeating to seal the same partially 



or entirely, as well as denaturing and deactivating a 
reagent component on the side faces parallel to the 
inspection target solution permeating, in the 
marked reagent region and the immobilized reagent 
5 region. 

19. The biosensor manufacturing method for as defined 
in Claim 18, wherein 

the melting and deactivating process is imple- 
mented by irradiating a laser to the side faces. 

20. A method for manufacturing a biosensor which is 
provided with a development layer for developing 
an inspection target solution, includes a region of 
an immobilized reagent which is immobilized in a 
part of the development layer that includes its side 
faces parallel to the direction of the inspection target 
solution permeating and a region of a marked rea- 
gent which is held in a part of the development layer 
that includes its side faces parallel to the inspection 
target solution permeating, in a marked dry state to 
be eluted by development of the inspection target 
solution, and measures a bonding amount of the 
marked reagent in the immobilized reagent region, 
thereby qualitatively or quantitatively measuring a 
measurement component in the inspection target 
solution, including 

a cutting, melting and deactivating process for 
cutting the sheet-shaped development layer in par- 
allel to the direction of the inspection target solution 
permeating, simultaneously melting and curing cut 
surfaces of the development layer to seal; and de- 
naturing and deactivating a reagent component on 
the side faces in the marked reagent region and the 
immobilized reagent region. 

21 . The biosensor manufacturing method as defined in 
Claim 20, wherein 

the cutting, melting and deactivating process 
is implemented by trimming the sheet-shaped de- 
velopment layer by a laser. 
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Fig.2(a) 
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Fig.4(b) 
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Fig.5(a) 
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Fig.9(a) 
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